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2o3 (2) T HE CLASSICAL EXPLANATION of decompression sickness, or '<bends," is that gaseous nitrogen from the air pumped down to the diver at a pressure equal to the depth at which he is working is gradually absorbed into his tissues. This causes him no difficulty (aside from perhaps a certain narcotizing effect) so long as he remains at depth. Should he, however, rise too rapidly to the surface, the nitrogen quickly bubbles out of solution, tearing tissues, plugging small vessels with gas emboli, and embarrassing circulation and even cardiac function itself ( I, 2,2a The small animal hematocrits taken before and after decompression did not differ significantly, and the preand postdecompression electrophoretic patterns showed no measurable changes. Since the exposure up to g hr at 200 ft followed by rapid decompression had failed to produce symptoms (7), it was decided to try the extreme depth of 350 ft.
A female cat (later found to be gravid), was exposed for 5 hr at 350 ft and decompressed in three stages over a 47-min period. It appeared to be conscious at depth but was groggy. On surfacing, with the fastest two tissues calculated to be within safe limits but with the slowest four grossly overloaded with nitrogen, the cat showed no immediate symptoms. It crouched quietly showing little movement for a period of 15 min. As all the previous animals dying of rapid decompression had done so within IO min of surfacing, the cat was thought to be out of immediate danger. It was given a saucer of milk, as it had taken no nourishment for over 8 hr. After lapping up some of the milk, it got up and tried to walk, then suddenly became very unsteady, stumbled, and fell on its right side. Its breathing, which up to that time had been slow and regular, now became rapid, labored and stertorous. It seemed to choke; breathing ceased; and it extended its legs and assumed a position of extreme opisthotonos. Then it became quiet and limp, and it was thought that the animal had expired. Its apparent modus exodus seemed similar to the other animals which had died. Within a minute, however, it moved one of its forelegs and breathing started again, continuing rapidly, although its hind legs were paralyzed and it was insensitive to superficial or deep pain in the legs and tail. The respiratory rate slowly decreased and the animal appeared more alert. However, when its hind legs were moved by the experimenter or when it moved its forelegs or upper body, breathing immediately became more labored and rapid and its condition appeared to deteriorate. When the animal remained quiet, its condition improved. It appeared that movement and exacerbation of symptoms were related. Forty minutes postdecompression, the first movement returned in the hind legs, and 50 min postdecompression it was able to sit up, though unsteadily. Two hours postdecompression the animal was able to walk, but there still appeared to be weakness in the hind legs. It was then noticed that the animal had started to bleed per vagina, and in the following 2 days it aborted four young embryos with placentae.
Its condition improved over the next few days but it exhibited a very-slight generalized weakness. As this barely detectable weakness was present in both the front and hind legs, it is difficult to say what was due to decompression and what were the effects of the abortion.
This case was the most severe decompression to which an animal was exposed in this series. The stippled graph (Fig. 6) Kleiber's formula (4) for interspecies metabolic relationship was selected because of its accuracy over an extreme range, He found that metabolic rate was most closely related to the x power of body weight in 26 groups of mammals ranging from dwarf mice to the elephant.
Part of Haldane's theory (3) concerning small animals' immunity to bends was that "this (circulation) time is so short in small animals that no bubbles at all are formed, in spite of the temporary existence of very great supersaturation in the blood and tissues." However, in many of the small animals observed in this series, distinct transitory cyanosis appeared from a8 min to I 35 hr postdecompression indicating the presence of bubbles even in the animals that survived the decompression without other serious symptoms (7). Bubble formation does appear to occur with sufficiently great surfacing tissue tensions, even though the animal may have an extremely short circulation time compared to that of man. These bubbles in the usual case do not, as opposed to larger animals and man, seem to cause joint symptoms or other signs of serious bends except in the case of overwhelming embolization with resultant
